The study aimed at evaluating the seroprevalence of and sociodemographic, health, lifestyle, and environmental hygiene conditions associated with Helicobacter pylori infection in Vietnamese children. Data from 824 children, aged from 6 months to 15 years and gastrointestinal symptom free when consulted, admitted to a university hospital, were collected using a structured questionnaire and ELISA test for H. pylori infection. The data were examined using univariate and multivariate analyses. H. pylori seroprevalence was 34.0%. Age groups from 3 to 6 years and older than 6, and number of offspring were positively and independently associated with H. pylori seropositivity [adjusted OR (95% CI): 2.9 (1.5-5.5); 1.9 (1.1-3.1) and 1.8 (1.1-2.6), respectively]. Breastfeeding more than 6 months was negatively and independently associated with H. pylori seropositivity [adjusted OR (95% CI): 0.5 (0.3-0.9)]. Mother's age, history of allergy, gastro-duodenal disease history in the past, initiating collective life before 6 years, sharing bed with parents and time of bed sharing with parents > 24 months were positively but not independently associated with H. pylori seropositivity. None of the other environmental or lifestyle conditions examined was associated with H. pylori infection. Our results support person-to-person transmission and the role of sociodemographic factors in H. pylori infection.
INTRODUCTION
Helicobacter pylori (H. pylori) is one of the most frequent etiologic agents of peptic ulcer, gastritis, and gastric cancer. The prevalence of these entities might then be reduced by controlling H. pylori infection. H. pylori infection is acquired during the early childhood period. 1 In Asia, the prevalence of H. pylori infection in children has been examined in many countries. [1] [2] [3] [4] [5] [6] [7] In Vietnam, two studies conducted in small-size pediatric populations found H. pylori seroprevalence globally at 34.5% in children, 8, 9 at 64.0% in urban and 41.2% in rural children, respectively. 10 Moreover, the results of studies trying to identify factors associated with H. pylori infection in Asia either are controversial or lack consistency. 1, 4, 7 This makes difficult the prevention of this infection in Asiatic countries. 5, 6 The objectives of this study were to evaluate the prevalence of H. pylori infection in Vietnamese children and to identify factors associated with H. pylori infection.
MATERIALS AND METHODS
We conducted a cross-sectional survey (April 2001 to August 2002) using a structured questionnaire in a population of children from all provinces in the northern Vietnam. Every consecutive outpatient aged more than 6 months and less than 15 years presenting every Wednesday at the pediatric department of a university hospital was included. However, children with acute diarrhea, ulcer disease, and repeated abdominal pain or immunocompromised status were excluded to avoid selection or measure biases. Informed parental consent was obtained for 824 of 1,062 eligible children (77.6%). The protocol had been submitted and approved by the ethics committee of Hanoi Medical University.
Information on sociodemographic characteristics of the family, health status, and potential exposure (environmental and lifestyle conditions) of children was collected from their parents by investigators during an interview. Concerning health status, answers had to be evidenced by individual health booklet or physician's prescription or main caregiver's interview. Venous blood samples were obtained from children to determine their H. pylori infection status. An inhouse ELISA, validated in the Microbiology Department, Karolinska Institute, Stockholm 11 (sensitivity: 99.6%, specificity: 97.8%), was performed for dosage of H. pylori IgG antibody against specific H. pylori antigen in the Microbiology Division of Digestive Diseases (National Institute of Epidemiology and Hygiene). The cutoff value for seropositivity was taken at 0.18 optical density units.
Standard descriptive statistics were used to examine the seroprevalence. Associations between sociodemographic characteristics, health status, and variables of potential exposure (environmental and lifestyle conditions), and H. pylori seropositivity of children were examined using univariate analysis. Backward stepwise procedures were used for multivariate analysis building a final model only including variables that were statistically significant in univariate analysis. Associations were expressed as odds ratio (OR) with their confidence intervals (95% CI). Data were analyzed using SPSS software (SPSS for Windows version 10.1 Copyright SPSS Inc., 1998).
RESULTS
Among 824 children without gastrointestinal symptoms on admission, 280 (34.0%) were H. pylori positive. The association between H. pylori seropositivity in children and 1) the sociodemographic and health status variables and 2) the environmental and lifestyle conditions is shown in Tables 1 and 2, respectively. Table 3 shows the variables independently associated with H. pylori seropositivity in children.
DISCUSSION
Our study was the first epidemiologic study in Vietnam designed both to assess H. pylori seroprevalence in a hospitalbased population of children without gastrointestinal symptoms on admission and to identify associations of this infection with sociodemographic characteristics, health status, lifestyle, and environmental conditions. H. pylori seroprevalence was 34.0% in this population. Age of children and number of offspring were identified as positively and independently associated while breastfeeding more than 6 months was negatively associated with H. pylori infection. Mother's age at child's birth, initiating collective life before school age, allergy history, children's gastro-duodenal disease history in the past, sharing bed with parents and the time of sharing bed with parents more than 24 months were also positively associated with H. pylori seropositivity but not independently of other variables.
The H. pylori seroprevalence found in our study was similar to that of 34.5% observed on 104 Vietnamese children in The variables in the final model were included using a backward selection algorithm among variables that were statistically significant in univariate analysis (child's age, mother's age, number of offspring, history of allergy and history of GDD in the past and in child, breastfeeding duration, sharing bed with parents, and collective life initiation).
* Denotes odds ratio. † Denotes confidence interval. the 1990s. 8 However, it was much lower than that of 64.0% from an urban group and 41.2% from a rural group of children in a recent study performed in 308 Vietnamese children, 10 but children in the latter study were defined as up to 18 years old and not selected on their absence of digestive symptoms. It was higher than that observed in children from Taiwan (8.1% in 3-to 6-year-old children) and from South Korea (22.0%). 6, 7 These neighboring countries though also developing have a higher mean income per inhabitant than Vietnam that might indirectly explain the difference in H. pylori seroprevalence. However, H. pylori prevalence in Vietnamese children was lower than those observed in China (42.2% in southern China, 1 69% in Shandong 12 ), in Thailand (50%), 3 and in India (60%) 2 where the mean income per inhabitant was somewhat similar to Vietnam. However, differences in the population selected and in the kits used for ELISA especially render difficult comparison between these results.
As reported in some previous studies, 1, 13, 14 we noted a high seroprevalence in children under 3, with a sharp increase between 3 and 6 years of age.
Some of the variables associated with the infection in Vietnam support directly or indirectly the hypothesis of personto-person pathway transmission due to promiscuity: being a child in a family with more than one child and also, though not independently, sharing the same bed with parents, time of bed sharing with parents longer than 24 months, and initiating collective life earlier than school age. A very strong body of evidence exists showing that promiscuity, particularly family overcrowding (large number of offspring and bed sharing), is associated with H. pylori infection in children. 2, 4, 7, [15] [16] [17] Currently, to our knowledge, the association of lower risk of H. pylori seroprevalence in children of young mothers found in our study had never been reported. However, it may only reflect a smaller number of offspring in young families. This argument issues from the fact that among 217 unique children, 41 of 181 born by mothers younger than or equal to 30 years were H. pylori seropositive (22.8%), while 17 of 38 born by mothers older than 30 years were seropositive (44.7%) (P ‫ס‬ 0.007); in contrast, among 516 children from families with more than 1 child, 119 of 326 (36.5%) born to mothers younger or equal to 30 years were seropositive, while 75 of 117 (38.4%) were born to mothers older than 30 years (P ‫ס‬ 0.706).
We also found that breastfeeding longer than 6 months may be protective against H. pylori infection as noted in some previous studies. 16, 18, 19 This might be due to passive immunity by anti-H. pylori antibodies from breast milk, but further investigation is needed to confirm this finding although still controversial.
However, we could not confirm directly the results of previous studies in developed 16, 17 and developing countries 3, 7, 15 showing that deprived household living conditions in childhood were associated with a higher risk of H. pylori infection. As noted previously, 20 we found children's H. pylori infection neither associated with several variables related to environmental exposure 4,21 nor with lifestyle conditions, such as sharing utensils and chewed-food feeding reported in some studies. 22 The positive but not independent association between H. pylori seropositivity and children's allergy history in the past found in our study had been observed in some recent studies, although the opinion about the nature of the association stayed largely controversial. 23, 24 The association between children's history of treated gastro-duodenal disease in the past and the higher rate of H. pylori seropositivity observed in our study was reported in recent studies. 9 It might reflect a more susceptible status of the host to this infection in these children. However, an ongoing or a relapse of H. pylori infection in these children could not be excluded and further investigation is required.
Despite several difficulties, we had tried to reduce selection biases, including a large population not expressing digestive symptoms of children of all age groups from different areas. However, like several hospital-based studies on this infection, our population failed to be representative for a general population, as evidenced by more urban participants (47.5% in our study for a nationwide proportion of 35.0%) and by male predominance (62.4% in our study for a nationwide proportion of 51.5%). Another issue may arise from the lack of accuracy in the answers of parents possibly due to overdiscretion or ignorance when reporting details related to socioeconomic and hygienic variables. This has resulted in missing values or may have led to misclassification of variables and may weaken the the power of statistical methods as seen in Table 3 where only 64.2% of the study population (529 of 824 children) could be included for analysis.
In conclusion, our study figured a moderately high H. pylori seroprevalence in a pediatric population in northern Vietnam. Age of children and number of offspring were positively associated with H. pylori seropositivity. Breastfeeding longer than 6 months was negatively associated with H. pylori seropositivity. These associations support person-to-person transmission pathways. It seems that in Vietnam, the prevention of H. pylori infection in childhood may lie on family planning and on promoting prolonged breastfeeding.
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